Urinary bladder function in rats with hereditary diabetes insipidus; a cystometrical and in vitro evaluation.
Bladder function was investigated in female rats with hereditary diabetes insipidus (DI) and in healthy controls, in vivo by means of recordings of micturition pattern and cystometry, and in vitro in organ bath experiments. Rats with DI exhibited bladder hypertrophy, the weight of the bladder in these rats being two times that of controls. Recordings of micturition pattern showed that DI-rats had an increased 24 hour diuresis and micturition volume, and decreased micturition interval in comparison with controls. Cystometry recordings revealed increased bladder capacity and micturition volume in DI-rats. However, in these rats basal bladder pressure and threshold pressure were lower than in controls. No significant changes in micturition pressure or bladder compliance were observed, and none of the rats had residual urine. In organ bath studies, a lower maximal response to electrical field stimulation was obtained in bladder strips from DI-rats, than in the control strips, when expressed relative to the response elicited by K(+)-solution. When activated by field stimulation, the DI-bladder strips and the control strips had similar sensitivity to muscarinic receptor blockade with scopolamine at all stimulation frequencies. The sensitivity to carbachol was similar in the two groups. The results suggest that the increased functional demands of DI on the detrusor do not result in major changes pre- or postjunctionally. Further, several of the previously reported urinary bladder changes observed in rats with diabetes mellitus (DM) are similar to those now reported in rats with DI, emphasizing the importance of an increased diuresis per se for the development of alterations in bladder function. However, in contrast to the findings in DM rats, the sensitivity to electrical stimulation of nerves during blockade of muscarinic receptors was similar in DI-rats and their controls. This supports our previous suggestion that the increased resistance to muscarinic receptor blockade of the bladder in DM-rats at low stimulation frequencies is induced by the disease (diabetes mellitus) as such and not by the increased diuresis.